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JIG. ABSTRACT This study was undertaken: 
I ' To review the technology in use by the military to dispose of obsolete, .excess 
t,and un~i1feexplosives and propellants; \giiuc~~x;~cte~i;'(!:l · ,~ .. ~" Q-e~sE~~~$:A~Jl.~~l1~rtl.~~ 
jJDanne:~ •. :"-the'.air" , water.\.and (. ~o~id. wastes,,~ ge~e~~~,q~~~E,~.~,$J..s~,~~~~~:,~~.1~~~~I;tl~ , aant~~ 
\!techn.~~(jgy" 1n :use or,-under .~d(!\:E!loJ>~~.~.tt!'£l'~Jo~~.~?..&;.~r..:~,~~_n.'~.~.at7,~!~~~i~~~~,~~~,,-,,,,~ 
,insult : from these , operati,ons ,;J and to i~ent1fy areas ""nere addl.tiunal researcli may be i· .. -, .~ .. ,. -. 
~needed to morEo fully characterize the wastes or to develf)~ needed pollution abate
ment technology. 

;" The, study fo.md that 'four ~basi~_~el'lilitarii~~).~~::;:'~~~t:~~~:~l are l~.' c~mmonuse: 

! 
,~ashout or s teamout; confinf~d de tonatI!'on or bUTInng In ,1 rotary 1<11n; O"'PCJ\""l{'!toingl 

J 

'and ~pF.:n demlitio~. 'Hore sophisticated processes are under development. . .--...•. 
l Air pollution consists !1rimarily of fine particulates and, to some extent. nox from 
!o:Jrning or r'etonation operations. Control is being achieved with scrubbers and bag 
!houses. . 

I'· I H::tct' pollution, ',>rimarily a.s dissolved explosives or other component~. arises 
~ 'during washuut d.-Ill steamout operations and, to a l.esser degree, from the use of 

'IPondS. Newer technology is also under development. 

. 

I
t.'. Iscrubbers. RE!cycle of wast.:!water is widely J racticed as is the use of evaporative 

Solid waste consists primarily of (hnr.:.:;<! <>.nd scrap shells. Burning of combustibles, 
I , xS lresale of scrap metal, and ~and dispoJal_~sl~~~e common practices. : 

rJ ,11. KlY \\I0R_?~ ,~~~~!~~.YSI5 ______ -,-____ '--__ ---\ 

t . ,t 1-1,_. _________ o_t _5_C_"_I?_T_O_R_S______ " . I{J[Nll~'i.;'\s:orLN c:lut·O TEH~A5 . ~, COSATI \-ichl/Grollp !. 

l?J:J '_'-tI_l:::;::r_a_;5-,;-t_f:_"'~13;-t_e_r___ H 3 ~ ~~ t ~~ ~ 1 U t 1 en ~ ~ ~ I 
. Explof, i"cs , I Hast~ '!'reatment Air Follution Contro '\ 
t ~rcpell~nts Ni1itery f U2nufacturin~ Air Snissions I 

/1 :1 , I~; t.~, ~~~:~,~ ",~,~tS T (/5 i ';;;,~'~~.;' ,; ~~:'; ~"". """"'! :~-:?~~~~---l 
F-:ele::.::;e to Public ~o. :';tC\JHlfY CL/.:;:;',-(f'O':'-"'-r-"-"-c,,:---- . / j 

I , , I ! ::!; cl~~:-.~, if·:cd .1 

I ·.:U S 10Y(I~~('1 m~lr"~ OHIC(, 1978'757-i4JlHSS R'~;"n N<. S'II 
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o Demilitarization processes, '. ' 
o Effluents, and , r Yf,'''''. ,. ; :" f ,', -: , •• ' i:':-,~. '}.';,:';';" .-,'::,:! ":( ~~ .; I , ._. ;Ii 
o Treatment "Lechnology. .. . ,! . ' • <':-" < .. ' ;', .. ,> , ; ( ~ :: 

. .... .. ) , " ':'1 
" :.' , . ! 

'The military organizationI:', ai'e tabulated i:1. Table 1.' Demilita!'~ .' . ',', :1 

lzation processes are de ~~cribed , in Chapter II. , Effl'Jents and -. . " 
treatment technology. are c.liscusse!i in Chapte,rs .. ,III-:-V. 

TABLE 1. MILITARY DEMILITARIZATION INSTALLATIONS 

U. S. Army 
Depots (AD) 

. . 
Anniston AD ' 
Letterkenny AD 
Lexington-Bluegrass AD 
PueJlo AD 
NavajCl AD 
Ft. iolinga te AD 
Red River AD 
Sen~ca AD 
Sierra AD 
Tooele AD 
Umatilla AD 
Savanna AD 

U. S. Army 
Ammuni ti0l1 Plants (AAP) 

IO\-,la AAP 
Ravenna AAP 
Joliet AAP 
Cornhusker AAP 
Ne\-'Tport AAP 
Longhorn AAP 

U. S ; Navy 
Ins'tallations 

NWSC Crane 
NAD Ha"lthol"ne ' 
NAD l·tcAles ter 
NA"!) Earle 

, WtlS YorktOl'ffi 
MiS Seal Beach 
NHS Charleston Pine Bluff Arsenal 

Milan AAP 
Kansas AAP 
Lone Star AAP 
Volunte8r AAP 
Sunflo\-'ler AAP 
Holston AAP 
Radford AAP 
Inciana AAP 

~f'JOlt ~ 
a,osrnct ian He~ 

NWSC - Naval Weapons Support 
HAD Naval Ammunition Depot 
NWS - naval Weapons Statioh 

Center NTS - Naval Torpedo Station 
NOS Naval Ornnance Station 

~. "De!!'lili tarization" is the process of rendering inert or re
moving the energetic ingredients contained in munitions which 
are de fective, obsolete, unsafe, ·or otherwise no longer required 
in the nilitary inventory. Demilitarization ~lso includes re
moval of aging in~rt ingredtents when the casings are desired 
for reuse for refill with new explosives or propel1 3nts. 
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c. As mentioned, the AAP's demilita.rization operations ar,~ 
minor; but they do exist, and they are summarized on the follow
ing chart: 

, . 
A~'1'!" ~:TY -----

IowaAAT! 
RavennaAAP 
Joliet AAP 
Cornhusker AAP 
Ne\'iport AAP ' 
Longhorn . AA P 
PL~~ Bluff Arccnnl 
Milan AAP 
Kansas AAP 
Lone Star AA P 
Volunteer AAP 
Sunflo·,.,er AAP 
Holston AAP 
Ra.dfor j i' .. ;'.P 
Indir..na A;"P 

, "." 
DEACTIVATION 

FURNACE 

x 
x 
x 

x 
x 
x 

x 
x 

x 

32. PLA1"II3D EXPANSIONS 

• 

... , . ' 

, : .1 • .. , • • -, l ~ • • 
(, ' 

WASHOUT DETONATION OPEN BURN ' 

x 
x 
x 
x 
x 

x 

x 
x 

x 
x 

x 
x 
)(: 

x 
x · 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

. " , 

Ther<;; are no r,lajor planned exp :~.n'3ions' of current facilities, ' 
since th·~ iemilitarization workload is currently diminishing and 
many of tr.!' present facilities, rarticularly washout plants, are 
in laym·ra.y; but there arE. a number of minor upgradin~ projects 
in progress, mo~tly to meet more str~ngent environmental 

33 
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;: ~~~j L1·,. "'l~:' ':. , \ •. " . ':' " ,~.>. t , '.~ " /' , : . .. ',." :" • .' • : ' • • • i ':' ..•... ,.; .. ,' •... , ••.. ; .. ",. :.',' ',,,::,: . '," '.' :,' :, .. , .. ~: •. '... " .' :" ',' ,~.':." ;." ..... ~::.~ ~:I·:.· .. \~~ •.••. , :,':' .~~.' .. : ...... ; .. ;,}; ..•.. ~, ..• ~, .. , .. :,:~) .. :: •.. ' .• ;;~:~.:~ ... ,:, .. :.; .. :\ .. '" '::" .: .. ;:" ~, .• ~~ •.. :' .. :.:.~,'.:' '. ~i 
'j ~~}6J:.:b ;;;; i;~ . f;~:;;'.~.:;~\, ~,~;} ·;,. :" . '" .. ;',,:' " - . . '< ' . ..' '. ,, ' '. '., ' .. ~ . ',- ' '.: 'c:.<,· i 
.( .";}," , } ;. "' , 'j ':P',:" ,, /rtie abOVe operations are . typ~ca·llY carr~ed . out mora .. or , less ' : '~ " . . " ! 

;r~'~W:: .. >. :.:' , re:n6~elY on automateddisasseqJ?l~ lines . de~igl1e~esp~ciallY : , for " .,' , r..-;:..;' Y 
', . . 'iI'.:, : ~ L . ",." the job. Fixed artillery ammuh~tion, . for exa.mp1e, will be . placed .'" . . , 
l ~ <\;'.1.: :> .' by~and into a "Vcrti:a1 Pull ",oal't · M~cid. nell \"h~re' it. is c'i~:::pcd ' , . 
: Jt;~, '., . firmly into place. Ths,..machine'rotates the munition beh1n.c'I ,.a. ;.: . 
,,~( : safety shio1d, , a. ."L~ 'a pair""Ofllia\"S grip t~e pr?,je~ti1~ anq ' pull it , 

;,.; . ' forcibly from tile cart.rtdge case. The freed proJect1.1e isp1acej " 

.. . 
" 

, .' 

, ', . (usually by hand)' ;!.nto another clamping jig; and another jaw . 
~;:~;: ' .. ~rlps and unscre\.,.-s t~1e, fuze, behind anott:e~ ; safe ~y shield. FUZes ,_ 
~f~', ,'. ;30 j~~.J!'l :::n: :...c;",'::::r-cr, c~':: -fUZt;J }I!'oj ec t.il~$ 'om/n another, empty 
', ' 'cart'ridge ca '3es down t; til1 another; an) . the.~ dumpedprope11ant , ; ;; 1;) . ,' ",; ",,,.-. - " 

f
'~J;" " 'povl:'ler is col1ectQd i{lto a bin byvacllum.lt J.s .tne !·' ~verse of :: ~ " _ . . ~_: "'. ,,::. : 

".T- ~' : ' : " an assembly line. " '" .' . . ",' ~ " 
; I .~ . ' . " • • • ._ • .! . 
'1

1 

c. 1'he d isa ~;semb1Y of smaller ammunition~ such as 20-m:::, ... s 
~ . . ev;o .'l more automated. ' COl.lp1ete rounds are laid by hand . on a ccn-
. " veyor belt which trik.es them behind a safety .shie1d, clamps the 
. : cases firmly while f~rcib1y bending the projectile ~ideway~ un~i~ 
, I it breaks free of the case, drops the projectile onto a second . 
• 1 '1 conveyor \'/hich take s it tCI a col1ecfion bin, drops the cases in'to 

a tumblinG barr~l \'lhere th~ propellant pm ... der is shakem out anJ 
collected in a vacuum sys tem, · a~1( , finally drops t~e ~ases nn:'o a 
third COlivt::yor which takes them to [:.nother collection bin. 

f 
. j 

• i 

., 
[ , 
I 
! 

{ 
I 
I 
i 
\. 

I 
; 
I 
~. 
i 

.... , 
d. ' The components of the disassembly lines arc ~~1 . specia1 ite~s, 

knmm as "Ammunition Peculiar :Equiprr.ent (APE) 11 • Ttl'3re '~re hun-
' dreds of them, ranging all the ",ay fro;n hand-held clamps through 
conveyor and pu11apart units to comp1et~ \':ashout p1 '~nts and 
radiofS r Rpl1ic trail e r::;. They ftr't; listed and jescribed in detail. 
in an Army pur,:'ica tion~ "Army Equipment ~ata Sheet.3 - Afl'lJYluni tion 
Peculiar Equipment .. Technical Manual T:,! 43-0001-1Q, 11 dated July 
1975. (The r·lanual also lists ammunition pe~u1iar equipment 'for 
purposes other than demi1i'carization: su~h as assembly', illspec-
tion, dud retrieval and the like.) (86) . 

e. The murd. tion b!'eakdol-ln and disas se:r.t>l:t operations are all 
purely mech3nical, and they involve no air or water pollution 
discharges except for nominal a mcunts of d~st and/o~ floor wash-

~~'tLt:;, do'tln. thny of them are lo..!ated in buil j il'!,-;S that do r.ot even 
(...(Vl'..j have water except in the perBonne11ounges. 

-- 7. APE-1300 \-JASHOUT PLAr~T 

; . Th0 vla ~;rlout Pla nt i s a st.Rndard A?:: itenl :J~signed a11d sp~ci

"ie d in r.1 e tail by the U. S. ArO'r.Y Ammunit.io:1 :::qllip~~nt Office (A~ O ) 

J.oc at<~ d at Tooele Army Depot. It consist.s usus.11y of a 4500 .. .. 
--. 
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'. S.q e ,f'6~t build frig '.( nll.·of'.: whose','!' det:~ 11~~rara~:1n¢a:,t;1de~t:f~Xj?~!1~;,:".~.~:;':··:;:\\\)~1 . 

I. 
I 

. I 

I 

: :.:. specif'lca t ions) c onta1ning ,9.·wa.t(~r. hea;·~e.r;,.,the. wa~:n~\l"aC:ks jYI:l.~~'~p'er.';·;"c".~;;~:.;1· . 
. explosive recla::;a tion and packaging. se0'j;i-cnis:';'a;rid :,~~tet' r:~ca:,ama,:..:. ", ,: , ."-{, . 
"'ti6n f'ac ili tiC's. Bas icallY. hot water '~s "1l1Jec t.e~. tln,cJer: ,~9q'/ ps i :~.'<'~:.;'}'. 
pressure into 'the Cl;. {tty of an opened 'and \lP·~e'ij(re:d,:-p~.oj~ctl1·e Ol~":" ;',:,;' 

bomb, melting out .the· f'111 and-vf.l.sl1ing.th~',inet~i.case·clean~/" ... ,': ;.' 
(Figures l~ 2,·. 'and 3) ", ""'.J'L:::'\;,ir: :;::::{f:";Y·;~:'~:{: 5V}{"';;:::\Jl:;~:~:~~L~'\~]; 
b. In opera tion, arnmunit~o~. Iteme are pl~d~:d <v~r~l~ail~~'~~~::>'; :.'; . ',~. ,:1 

' .. open chd down.inholding·racks,.anJ hOt. ~'lLd;erl~rjettedup. irito" . i.;:, 
them at 90-125 psi tornelt and was'houttheexplbsive'flll.-.,\:The"" : .. ~ 
h:ot water is held at approxima,telY180o';:'205°l!";:~:::a:,t~rhperl:i:turEii;" " ". 
which us ual1y contempl~ tas TNT as theenerge·tlc. ma tel'ia.l. in: the. ~".':.i 
e:xplosive fill -- much lO'ller would f~dl' to iftelt theTNri';.im~ .' ,: .. 
much higher would,leadtb clogging of". :the .. fTuines','a.nc( . .::::11ters •. '. 
The molten TNT-waterslurl"y. 1s led to' 'a. settling tank.'whe·re'.:"':.; 
m~st of the water is separa tedf'or re-u~e.' .. The ,molt~n explo~lv~ 
is pelletized by sho\·rering droplets forced .. through a ;perfora~ed < .' 

platel:lnd through ambiel'1tcold water, and the 'solidif'led pellet's are .";. 
c'ollected, dried and boxed tm' storage or s.hipment ........ The.prOduc-. 
tion rate of the standard AF-;:-1300 system is approxi:nately' 1400' 
lb/hr explosives, limited mc.inly by the. capacity of, thept:llel:.lz
:l,ng unit. A mOdified waflhout system at NAD Hawthorne equipped . 
W.Lt..it .~ ueit liaKer nas an estimated capacity of 2000lb/h(. 

'. ' . ,..'. , 

CO' Therl~cycle water Is· chilled to remove the exc~~~ di~'S·b·).~~d·:· 
explosive, f'iltered and sent to·a holding tank for eventual feed 
bauitto the heat:1.ng units. Ordinarily, no water.1.R rlll:H.'hRre;ed 
from a washout plant while it 1s running (although$oo}e do fAa- . 
ture an overflow equal in volume to the. volume of explosive" 
washed out) ~ Instead, the \'later Iscontlnuously recycled to .thf; 
wafhout ser.; tion after b'~ing chilled and filtered· to remove ex';' 
cess dissolved and suspended explo$ ive. ' .. \tlhenaplant., isshqt 
down, the water inventory may be disch8.rged to some· disposal 
system or retained in the holding tank~ At tni.s· ~lrlting, all tl':ie' 
washout plants .areplanned to be equippedwitl1 "Cp.l·t,on.'adsoi~pt'!,on· 
columns for final treat:n(nt of' discharged \'later. . . =: ,',' ." 

d. The empty metal munition ca.ses a:re r'l:lshed at thk: burning·.~ . 
grouf!d or in a . flashinG furnace to. destroy any'l~emairiing traces .•. 
of explosive, and then sent to scrap metal-'reci'amati'on.' Occa- : 
sionally, when the ('ases a-re needed for re-:-loading; they may be' 
chemically cleaned to avoId hea.t \'lUrpage; but this Rrocedure is 
unusua,l. 
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, " . L'c.:: -.. : :"-

'" "',:"'. :", 

":',. ',.' .. " " ", " . 
". .~... . ~':"\', _ '-'" ,'\.;: f.· .. ·,--~ ':;~<:.";::~:.-<~.-. ;;'~:_\~~"'\'" 

";' .;".-. ,5;,::::/' .. \·;:;'1 :. :-: •. ';:\'.,: .<. :,;,:,:. ,.: : :~;,~'\<~~'i·"i;(:'\:j;ri;':'?;,:U)/;::;:?;.".'.: :;,:,:\>:'::~:JF{"';: .": .. :,,;:~;:, ,', ': .:~ :;l;" ,i:,:' ',:' 
·.,.,i't .. oaded::ril tar :batts:~an(ttinrecla.lmabJ.e:dregG· from ,;the, explo.-·, 

I • • '. " • '.' ." '.., \0' ; 'I' . ,', ~ -,;. . . " .' " ," " . . . t' ~ 

. ,','; ~ive~ ,settlin,~ .'.tankfr' ~~: dl~P.6~;7-.~;:;'o~ 'by burnin!?,.~ eit~er.:. en a: , i", 
ounung ground 01' in a ,;..uitab;J..e ·inc_nerator. '., .. , __ .,' 

. -', ',';' '. . ,', ': '" /.., .,<, .,;~:.:",::\;;~!,;.,:~~; .' . <:,' !.,~,,:~~, •• :, .•. I5;:·;·.;,<K.'..;(: ':,.'~:,~~1~~:;:.~::,~~':" : 
' .. ~" f~: :,l'lle 'APE :"1300 washout '. sis terri h3.~ . been' der.loits tra ted~"fOr,·~xnl.o~ ::', 

.. ':; 'S'iYE!: fills of TNT, Comp'B '(',PNT-RDX), Tritqnal.(TN'r-Al~),:Am~to+> 
(TN~.rNH:4N03), and PSt:~l .. (TN'J>·l1MX),,:.:.',The.TNT, tbe.,Comp:.~~n~.·~~~·· 
Tr! tpnal were Hucce~R.fn', JY. plO'll'?ti,z·ed. . Th~. C~t?l:.::;GIJ..dJ.f J.eu ' .. '" ':,",' 

", 1ltod'fast and'too h.ard"; but 1tcoulcl have been fl:a.ked' or other
wise reclaimed. The A:na.tolw9.s,a.u"experimental ruh;ttle'Rystem 
iSl'iot: approved for ammonium' nitrate-containing compositlons ,. 
because of corrosion Cof. thebrassfittingsln .theplant.· . .' . <';j:,: :>. '. ", '.' ...., '. :'.: '. . " :,~ .. >::.,~, ' .• ,':, , '... ':', 

. . g"~< - ~:At this writing, most "'qf . the' APE-l.300. W~sh.out.,.p~ants-,:.a~e>-·~h: .' ,,' 
layawa~· for lack 'of a \'lCrkload .': The older ones are being .... .', 
modernized by the.addition of sucri' refinements as t'i~b6ttomtanks'" 
to .handle CompB, twin settling tank eductors and Nat'er-f.,lushed', 
pump seals; and all of' the plants are expected to·.beequipped" 
eventually with carbon colullll1 finul·.\·:n.ter filters./ ..... 

h. The Al'E..;1300 system' is" described' in detail in' anArrrly Tec:.h-, ,.' 
nical Manual, "Operatlon and Haintenance - Ammunition'ExplosiVe's 
Washout and Reclamation Sys tent -APE 1300," Revisi.on.No •. '2, 
1.February1974. (5). Ail' pollution is'd1sc'llssed in "Ch.lIL.· 

8. APE-:1236 DEAC'I'IVATIO~i FURNACK ..... 
'.' ( ,\ 

, , ~ . -' 

a.The APE-1236 "Deactiva.tion' Purnace" is c. steel rot'ary kiln· 
approximately .30 feet lon~~ and four feet in diameter. ". (Figures. 
4 and 5). The main body is a horizontal tU'oe (foul' 60" sections 
bolted end to end)lofith side walls about 2~1/4 inchesthick and, . 
with a spiral inteTlVll flight which .acts like a scre\-lcohveyor 
in moving rna terial r through the unit as the 'vube SlC.MJy rota tes.· 
Items such as small arms ammunition, artillery ~hell lUZE:s;, '. 
emptied 20-mm cartridge cases and til.:: liko urc fed to.the fu'rnace 
vi!,\a steel conveyur belt which carries them high . above .the:~outh 
of-the furnace and drops th9m down,'a chute into thefeed".end:,·of.:.', 
the rotatinb tUbe..l.\n 01l'or ga3 f1r'ed ... b'-lrnerin:ti1edische.rg~> 
and of ,the tube provides a flame and hot.flue 'gaSE:S \1iiioh sweep';: 
through the tube and up a s tacl<: ,mountenQver the {eedend.· Tno' ,'. , 
temj')erature near the burner is about l200C>F; .it is C\.bout600~9000F 
in the,mirldle sec tions and about ,::1}00-5'')0c:>!=i' Hi the s't'ack.'··· . 

. . - ... ,,' :; ~.: . ~ .... , ...... ': .. 
. ,,-

b. As thei tems bein~ demU i tarfzed al'ecarried through the tube 
by the spi":"al fliGht, dnyexplosives they cC'1tain deflagrate or 
rhtond. te at' they reach their kIndling or ini tia tion temperatures. 
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